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Calculation Title: LDCC EC1 JIM WEEKS
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INTRODUCTION
Purpose

Scope

DESIGN BASIS
Design Inputs

Provide calculations and details for 2 - 4" diameter pipes spanning
between LDCC and EC1.

Design and detail pipe supports to carry 2 - 4" diameter pipes, which will
be supported from two existing pipe support structures.

The LDCC facility is considered a Performance Category (PC) 1 facility.

Pipe and associated component weights provided by Mechanical Engineer
and from manufacturers printed information.

LANL Facility Engineering Manual, Chapter 5 (Ref. 1)
LANL Specification Section 13085, Seismic Protection (Ref. 2)

The existing pipe support structures between LDCC and EC1 have

adequate strength capacity to carry the additional loads imposed by the
additional 2 - 4" diameter pipes as specified in this project.

(1) LANL Facility Engineering Manual, Chapter 5
(2) LANL Specification Section 13085, Seismic Protection

(4) AISC Manual of Steel Construction, 9th Edition

Hand calculations were used to prepare these calculations.

Design calculations and details have been provided to support the piping
to be added between LDCC and EC1 as specified for this project.

Criteria
Assumptions
REFERENCES
(3) ASCE 7-98
(5) IBC 2000
(6) DOE-STD-1020-94
METHODS
RESULTS AND
CONCLUSIONS
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TITLE LDCC EC1 Exterior pipe Support
#100256 CHILLED WATER SYSTEM OPTIMIZATION MASTER PLAN

APPENDIX

Drawing No. C52952, Sheet M8 1 page

AISC ASD 9™ Edition, p. 1-96, Structural Tubing, Square 1 page
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CD> POST BASE P2072A UNISTRUT (OR APPROVED EQUAL). TYPICAL, ANCHOR TO
SUPPORT MENBER PER NANUFACTURERS RECOMMENDATIONS.

CZD ADIUST LENGTH OF P1000 UNISTRUT POST 70 PROVIDE 12 INCHES FOR THIS
DIMENSION,

CD FELD VERIFY.

@D 4" DA, SCH. 40 STEEL PIPE AND INSULATION,

@B WSULATION PROTECTION SADDLE TYPICAL.

G PIPE ROLL STAND, GRINNELL FIG. 271 OR APPROVAL EQUAL.

CD 28D FLOGR CONCRETE.

CED EXISTING RAILING.

CD EXISTING DRYWALL COVERED FRAMMING MEMBER,

ao umsmur P1000 POST AND UMISTRUT P2348 WING SHAPE FITHING, OR APPROVED
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D POST BASE P2072A UNISTRUT (OR APPROVED EQUAL), TYPICAL. ANCHOR 10
SUPPORT MEMBER PER MANUFACTURERS RECOMMENDATIONS.

CZ> ADJUST LENGTH OF P1000 UNISTRUT POST TO PROVIDE 12 INCHES FOR THIS
DIMENSION.

CD FIELD VERIFY.

B 4" DA SCH. 40 STEEL PIPE AND INSULATION,

(5)) ISULATION PROTECTION SADOLE TYPKAL.

() PPE ROUL STAND, GRINNELL FIG. 271 OR APPROVAL EQUAL.

D 2ND FLOOR CONCRETE.

CBD EXISTING RAMLING.

D EXISTING DRYWALL COVERED FRAMMING MEMBER.

@gguus-mm P1000 POST AND UNISTRUT P2343 WING SHAPE FITUING, OR APPROVED
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oD "
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SCALE: NONE

D 4" O SCH. 40 STEEL PIPE AND INSULATION.
D INSULATON PROTECTION SADDLE TYPICAL. :
CI) PIPL ROLL STAND, GRINNELL FIG. 271 OR APPROVAL EQUAL. '

(D EXISTING FRAMING MEWBER ALONG NORTH WALL OF LDCC, Fiand « ¥y A w ik W le AT

CED EXISTING CHORD BRACING, MBERS. LM mobi VEMP‘I wutt TregEet
CED EXISTING BACK~TO-BACK CHANNEL MEMBERS. ! & Mo B
D EXISTING PIPING, /VARIES : i
pas D T (H&;‘ﬁ_ﬁ’} ERAM NG
M ; ;
PIPE SUPPORT - ¢ Quwwisk [ (€5, ,/3\@
SCALE: NONE ‘ (LY Ad
‘ ; I P

(@)
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(D POST BASE PZ072A UNISTRUT (OR APPROVED EQUAL), TYPICAL. ANCHOR T0
SUPPORT MEMBER PER MANUFACTURERS RECOMMENDATIONS.

D HTiRBS—EXISTNG DR COVERINGMENBER, NOT SHowtL .o S0,

(D W Bx38 MEZZANINE FRAMING MEMBER. DRYWALL COVERING MEMBER, NOT SHOWN.

(5> P1000 UNISTRUT POST AND P1325 90° FITTING. TYPICAL

B> ADJUST LENGTH OF P1000 UNISTRUT POST TO PROVIDE 12 INCHES FOR THIS
DIMENSION.

D FELD VERIFY,

CED 4™ DIA SCH. 40 STEEL PIPE AND INSULATION.

@D INSULATION PROTECTION SADOLE, TYPICAL.

D PIPE ROLL STAND, GRWNELL FIG. 271 OR APPROVAL EQUAL.

CID UNISTRUT P1225 90" FITTING SECURED WItH 2 WILTI HSL M 12/50 HEAVY DUTY

EXPANSION ANCHORS (FEM NO. 00066593)-FIELD VERIFY AND NOTFY PROJECT
ENGINEER OR PROJECT MANAGER ¥ CONDITION YARIES.

@D 2ND FLOGR — CONCRETE.
D EUSTHG RALING.
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D glrE 4v4x3/8" HORIZONTAL MEMBER T0 EXISTING PIPE BRIOGE SUPPORT

(4] CXIS‘HNG P\PE BRIDGE SUPPORT STRUCTURE,
(B ELEVANON TO MATCH ELEVATION OF LDCC WALL PENETRATION OR EC-1 WALL
PENETRATION.

CTD CONCRETE SIDEWALK OR STRUCTURE SUPPORY FOUNDATION.
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pipe roll stand
complete: fig. 271
pipe roll and rod: fig. 272
pipe roll only: fig. 273

A
e ¥ %
o e i WY‘J‘;’J e
[SEHSHS A T :‘I*:":AJ "f' H 1
e .

loads e weights

Grinnell
pipe rolls
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SIZE RANGE: 2 through 42 inch pipe.
MATERIAL: Cast iron roll and stand.
FINISH: Black or galvanized.

SERVICE: For support of pipe where longitudinal move-
ment resulting from expansion and contraction may take
place but vertical adjustment is unnecessary.

MAXIMUM TEMPERATURE: 450°F at roller.

APPROVALS: Complies with Federal Specification
WW-H-171 E (Type 45) and Manufacturers Standardi-
zation Society SP-69 (Type 44).

INSTALLATION:

(1) Two cored holes “K” for anchorage bolts are provided
on all sizes for fastening stands to welded stands, to
welded steel brackets, structural supports, piers,
floors, efc.

(2) In addition, cored holes “N” at the four corners of the
stand are provided for anchorage purposes.

(3) The two cored holes “K” on sizes 2 1o 6 inch are on
outside of stand (see dotted lines and dimension J').

(4) On all other sizes, the holes “K” are inside of uprights
(see dimension J).

HOW TO SIZE:

(1) If rolt is to support bare pipe, select the size directly
from nominal pipe size (see below).

{2) If used with pipe covering protection saddle, see
pages ph-74-76 for size of pipe roll.

ORDERING: Specify pipe roll size, figure number, name.
Be certain to order oversized rolls where insulation
makes this necessary.

NOTE: Standard line of carbon steel base plates avail-
able.

pipe size 210 3% 4106 8to 10 12t0 14 16 t0 20 24 30 36 to 42
max recom load, lb e 390 950 2100 3075 4980 6100 7500 12000
‘complete, fig. 271: wgt (approx) Ibs each 6.4 8.9 15.3 28.1 39.7. | 496 99.3 1520
roll and rod, fig. 272: wgt (approx) ibs each .9 13.5 5.3 101 15.7 19.5 339 59.0
roll only, fig. 273: wgt (approx) Ibs each 7 11.0 4.4 85 12.7 14.5 24.0 41.0
dimensions (inches)
pipe size A B [ [+] D’ E F G H J J K L M N R T v
2 3% 1%
/ 1
e | 3 Zelw | 4 |ew | sw| 2%l | w 6% | 1 | % te| v 36 | 4
3% 4% 2%
4 434 2%
5 57/16 3% | 2Y1sl 5% | 9% 5% | 3% | 216 V2 7% 1 Ya % Ya 416 | 4Ya
6 616 4
8 8/ | BVa| o5 . 7 2 5
10 99 | 6% 36| T% 6% | 6 | 3 Ya A4 1 ¥ ] 5 8%
12 11% 7% | , ; , s , s ) 6
14 12 8% 3% 9% 7% 1 8 4 /e 5% 1 Ya /) Y 10'%/16 918
16 13% 9%
18 14% 10% | 4Va | 11% 8% | 9 4Y2 1V 6% 1 T |1 36| 12% 10Va 62
20 15% 113 :
24 17% 13% | 4% | 12V, 8% |10 476 | 1Ya YAZ] 111 1% 13461 13%2 113% 62
30 21% 16% | 5% | 15% 10% [ 12V2 | 5%2 13% 110 1 |1va {1ve 1Y | 17 14%a 8
36 25% |20 ‘ . si. | 20 17 9
a2 287 23 5% | 18% 12 15 6% | 2 12 1 11v2 | 1% |15

= Based on roll and stand only

ph-82



/2 Grinnel

protection saddle:

pipe covering protection saddle - SIZE RANGE: For use with ¥to 36 inch pipe.

for nominal thickness of covering: MATERIAL: Figs. 160, 161, 162, 163, 164 and 16&

1 inch: fig. 160 ‘ are curved carbon steel plate. Figs. 165A and 166A

1% .h' fiq. 161 are alloy steel manufactured from ASTM A-387 Grade
2 Inch: Tig. 22 Chrome Molybdenum steel plate. Figs. 165A and

2 inch: fig. 162 - 166A have a welded-in center plate in all sizes. All

2%z inch: fig. 163 other iz;qqleﬁ ha\éela weldﬁlcli-in gglnter plat::zfqr pripe
: . f sizes inch and larger. All saddles are inches

2 ::g: ::9 :gg long with side edges turned up.

ai h. A?l.  fig. 165A SERVICE: Designed for high temperature service or

51/'"? |(1 (Iﬁly) )lgf: 166A where heat losses are to be kept at a minimum and to
2 INC 10Y): 1ig.

protect insulation against damage.

MAXIMUM TEMPERATURE: 650°F Carbon Steel,
950°F Alloy Steel.

APPROVALS: Complies with Federal Specification
WW-H-171E (Type 40A or Type 40B) and
Manufacturers Standardization Society SP-69 (Type
39A or Type 39B).

FEATURES: Permits finished, weathertight covering
at all points of pipe support.

ORDERING: Specify pipe size, figure number, name.
Data for 42 inch size available on request.

FINISH: Black.

saddle with roll fig. 173 saddle with rolf fig. 273

loads e weights e dimensions (inches)

center line of pipe to
center line of roll
actual - : size of pipe roli center line D
thickness figs. of pipe to figs.
pipe fig. max recom wgt (approx) of 171,175 figs. figs. outside of ({171,175 figs.
size no. foad, iba ibs each covering 1m 174, 181 ar-2n7 saddie C 177 174, 181 E
160+ 1200 14 T, 2 2V2 2-3% 1% 2 e 2% 2Va
¥ 161 1200 21 17/16 3 32 2-3V2 2% 2% 2% 2%
162 1200 2.8 1% 4 5 2-3% 2'se 35/1s 35/16 3%
1600 1200 1.4 1116 212 3 2-32 119/4 25/16 2Va 27/1e
1 161e 1200 21 19/46 3 4 2-3%2 25/16 2% 2% 3
162¢ 1200 2.8 2V 4 5 2-312 2% 3V 32 3%z
160 1200 1.4 s 22 3 2-3V2 1%5/y6 2V 27/16 2516
161 1200 21 156 3z 5 2-3%2 2% 31 31 KUAT
Ml 62 1200 2.8 115/36 4 5 2.3% 3 3% 3% 36
163 1200 3.6 271s 5 6 4-6 3% 4% 4% 4%
160 1200 1.5 1 3 32 2-3% 2% 2% 2% 216
161e 1200 2.1 12 32 5 2-3% 2% IVs 3Va 3%/16
2 | g2 1800 3.2 2516 5 6 4-6 3516 4 4 3%
163 1800 3.6 2'3/ys 6 8 4-6 3% 412 4% 42
1200 1.7 146 3% 4 2-3%2 2% 3 215/18 316
} 2(1)0 12?)0 23 1946 4 5 2-3V2 2% 32 312 ’ 3:/16
2 162 1800 3.2 2Ve 5 6 4-6 3% 44 44 216
163» 1800 3.6 25% 6 8 4-6 416 4% 413/4¢ 43/4
© 164+ 1800 45 3% 8 8 4-6 496 5% 5?’6 5V
continued next page

W Maximum recommended loads are applicable only when saddle is used on a flat bearing surface and tack welded to pipe.
When saddle is used with a pipe roll, the maximum load for the assembly is the smaller of the two loads.
*® Saddies may require notching when used with a U-bolt.

DN



Grinnell ;
“protection saddle | >

loads e weights e dimensions (inches) (continued)

center line of pipe to
center line of roil
actual - size of pipe roll center line D
thickness figs. of pipe to figs.
pipe fig. max recom wgt (approx) of 171,175 tigs. figs. outside of 171,175 | figs.
size no. load, lba Ibs each covering 177 174,181 | 271277 saddle, C 177 174, 181 E
160 1200 1.7 1116 3% 5 2- 3% 2W/16 3% 3 35/18
161e 1200 28 17 5 6 4- 6 3516 4 4 3'5/1e
2V2 162¢ 1200 3.2 25/1s 6 8 4- 6 3% 4Y, 4% L%
163 1200 41 2% 8 8 4- 6 4Ya 5V 5V 5
164+ 1200 4.5 3% 8 10 4- 6 4% 55 5% 5,
160 1200 1.9 1 4 [ 2- 3% 2'5/1s 3% 3 3%
161 1200 2.8 1916 5 6 4- 6 3% 45/1 45/16 4V
3 162¢ 1200 3.6 2'1e 6 8 4- 6 4V 413/46 413/46 411
163¢ 1200 4.1 2%1e 8 8 4- 6 41 /4s 5716 57/1s 5%/1s
164+ 1200 4.9 316 8 10 8-10 516 6 6 616
160 1200 23 14 5 6 4- 6 35/16 4 4 315/16
161 1200 3.2 1134 6 8 4- 6 3146 4%16 49/16 4v;
3% 162¢ 1200 3.6 2Va 8 8 4- 6 45/1 5% Y] 5
163 1200 4.5 2% 8 10 8-10 41146 5% 5% 5116
164+ 1200 4.9 3516 10 10 8-10 5% 65/16 65/16 6%
160 1200 23 116 5 6 4- 6 3%16 4V, A 4316
. 161 1200 3.2 1916 (5} 8 4- 6 41/4¢ 4% 4% 43
\| 162 1200 3.6 216 8 8 4- 6 49/1¢ 5% 5% 5Va
U 163 1200 45 2%16 8 10 8-10 5 5%/ | 516 | 6
164e 1200 4.9 316 10 10 8-10 5% 6918 6%16 6%
165+ 1200 6.1 416 10 12 12-14 6%z 7% 7% 7%/
165A 7200 11.6 41 10 12 12-14 62 7% 7% 7%/16
166A. 7200 15.7 516 14 16 12-14 8% 9% Yz 95/16
160 1200 23 1 6 8 4- 6 4 4346 41346 4%
161 1200 3.2 1% 8 8 4- 6 4116 5% 5%z 5%
162 1200 3.6 2 8 10 8-10 5316 6 61/16 6
5 163 1200 4.5 2%16 10 10 8-10 5% 6%1s 69%/16 65
164 1200 4.9 316 10 12 8-10 6316 7V TVa 7Va
165 1200 6.1 4316 12 14 12-14 7Ve 8316 8% 8316
165As 7200 11.6 4316 12 14 12-14 78 8% 8% 8316
166A 7200 18.7 5146 16 16 12-14 8146 1016 1016 9%
160 1800 38 1 8 8 4-6 4, 5% 5% 5%
161 1800 44 1Yz 8 10 8-10 516 57 516 6
162 1800 57 2 10 10 8-10 52 67/16 67/ 62
6 163 1800 6.5 2. 10 12 8-10 63/16 7s 73/16 7Va
164 1800 7.7 3 12 12 8-10 69/16 7% 7% 754
165+ 1800 10.2 4% 14 16 12-14 7% 9 9 834
165Ae 7200 12.9 4 14 16 12-14 7% 9% ‘9 81316
166As 7200 16.3 5% 16 18 16-20 Ve 10% 10%6 107/16
161 1800 5.8 12 10 12 8-10 6 7 76 e
162 1800 6.3 2 10 12 8-10 62 7%he 7916 7%/1e
163 1800 7.2 216 12 14 8-10 7Va 8516 8%z 85/1e
8 164 1800 7.7 3V 14 16 12-14 AT 9 9 8%
165 1800 10.2 4316 16 18 16-20 81116 10% 10% 9%
165A 7200 16.9 4316 16 18 16-20 81/46 101 10V 9%
166Ae 7200 226 5% 18 20 16-20 10Va 1% 111956 | 115
161 1800 5.8 1%/16 12 14 8-10 7Va 85/1s 82 85/16
162 1800 7.7 216 14 16 12-14 7% 916 9 81316
163 1800 8.2 2%1s 14 16 12-14 8% 9916 9%/16 95/16
10 164 . 1800 8.8 3'1e 16 18 16-20 8'/16 10% 106 | 10
165 1800 10.8 41/16 18 20 16-20 94 1817 11Vs 1%
165A 7200 18.9 4116 18 20 16-20 9'1s 11516 | 11% 1%
166Ae 7200 24.3 5%1¢ 20 22-24 11v8 1215/36 12V
continued next page
| Maximum recommended leads are applicable only when saddle is used on a flat bearing surface and tack welded to pipe.
When saddie is used with a pipe roll, the maximum load for the assembly is the smalier of the two loads.
® Saddles may require notching when used with a U-bolt.
ph-75






